Abstract-l. The hitherto undcmibed sterol compositions of thne marine sponge species belonging to the genus Cinachyrella arc reported: C. alloclada and C. krikenthali from the Senegalese coast, at two different depths. and C. aff. schulzei from the lagoon of Nouméa, New Caledonia.
INTRODUCTION
Marine sterols are associated with the polar lipid fatty acids in membranes. They have been studied for more than 20 years in chemotaxonomic and ecologiCa1 perspectives and in order to identify novel structures, especially those postulated as biosynthetic intermediates.
Sterols from sponges belonging to the Tetillidae family have been little investigated to date. Sterols of a Cinachyra sp. have been described in a comparative study w i t h several other sponges from New Zealand (Bergquist et al., 1980) . More recently, the Mediterranean sponge Cinachyra tarentina was shown to contain three cholest-rlen-3-ones and two cholest-4-ene-3,6diones in addition to three common 3/?-hydroxysterols (Aiello et al., 1991) .
In continuing our research on sponge sterols (Sjbstrand er al,, 1981; Ayanoglu et al., 1983a and b), we wish to report here the sterol composition of three sponges belonging to the Tetillidae family: Cinachyrella alloclada and C. kükenthali that arc found on the Senegalese coast in two different zones (in shallow waters and at depths between 15 and 25 meters) allowing a comparative study, and C. aff. schulzei, which was collected from the lagoon of Nouméa, New Caledonia. We recently reported the phospholipid fatty acids of C. alloclada (Barnathan et al., 1992) . The fatty acid compositions of C. kükenthali and C. af€. schulzei are currently under investigation in our laboratory and it should be noted that C. kükenthali is reported herein for the first time in the Eastern tropical Atlantic.
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From a chemotaxonomic perspective, lipid constituents of Tetillidae sponges present a new interest after the recent systematic reevaluation of this family (Rützler, 1987) . The sponge specimens were washed in sea-water, carefully cleaned, cut in small pieces, ground in a Waring blender with chloroform-methanol (l:l, v/v) and steeped twice in this mixture for 24 hr (room temperature). The combined extracts yielded the crude total lipids. The neutral lipids were separated from other lipids by column chromatography on silica gel (70-230mcsh) with hexane and chloroform as successive eluents. Polar lipids were separated by further elutions with acetone and methanol. The fret sterol fractions, generally obtained among the middle f m tions, were combined, concentrated under reduced 'pressure and the residue chromatographed ona dica gel column (dicthylether-heme 1: 1, v/v or dichloromethanc-incthanol 
MATERIAL AND METHODS

Sponges
GC analysis
The total sterols were acetylated with acetic anhydride pyridine (LIs v/v) for 24hr at room temperature. The stcryl acetates were purified on a silica gel column with mixtures of hexane axtd increasing amounts of diethylether. The resulting steryl acetates were analyzed by gas-liquid chromatography on silica capillary columns with OV-1 and 
Isolatrion of sterol (10) fim Cinachplla kiikenthali
The crude sterol fraction (104mg) obtained fmm the specimens of C. hlc.enthali collectad in shallow water along the coast of Joal (Senegal), was fractionated by repeated HPLC, using the following experimental conditions, in the order: (a) column 250 x 10 mm, RP-18.7 pm phasc thickness, eluant MeOH (b) column 250 x 4 mm, RP-18.3 Cm phase thickness, eluent n-hexane-EtOAc 9:l. Pure 10 (1.7mg) was thus obtaiaed. and subjccted to 'H-NMR analysis on a Bruker AMX-500 spectrometer in CDC13 solution. The 500 MHz proton spcctnun showed signals at 6 5.35 (m, H-6), 4.88 @d, J = 10Hq H-U), 3.52 (m, H-3). (Kanazawa et al,, 1977a) .
RESULTS AND DISCUSSION
The sterol compositions of the three Cinachyrella are presented below, including data for samples from two different depths in the case of the Senegalese sponges ( Table 1) . Fourteen sterols were identified by capillary GC and GC/MS as acetyl derivatives. The major component is shown to be clionasterol(l2) in all studied samples ( 3 0 4 % ) followed by two other major components, namely cholesterol (4) and brassicasterol (6). The sterol composition appears to be very similar for the three Senegalese species and for the Cinachyru sp. from New Zealand, (Bergquist er al., 1980) . For the Mediterranean species, Cinachyru tarentinu, sterols 4 and 6 were reported as major components. Despite this similarity, these sterol compositions do not provide sufficient information for taxonomic purposes since these sterols are known to be very common in marine invertebrates. For Senegalese species the sterol distribution was not affected by depth, with the notable exception of 23,24-dimethylcholesta-5,22-dien-3~01 (10) previously reported for the first time in a soft coral (Kanazawa et al., 1974) . The sterol 10 was not found in deep water sponges except in a few samples as a trace compound (Barnathan, unpublished observations) . This is the second report of sterol 10 in a marine sponge, to the best of our knowledge. It was previously reported in the sponge Axinella cannabina as a trace component in a complex mixture of more than 70 sterols (Itoh et al., 1983) . The Stanford group has also described the corresponding highly-branched side-chain in sponges, but coupled with modified sterol nuclei; an A-nor nucleus in Teichaxinella morchella and Homaxinella truchys (Eggersdorfer et al., 1982) , and a 19-nor nucleus in Axinella polypoides (Christ and Djerassi, 1983) . In addition, the AS sterol with the same saturated side-chain has been described in the sponge Stelleta conulosu (Zielinski et al., 1983) .
The sterol 10 has been described as a major sterol (19%), in addition to dinosterol (20%) in a marine unicellular alga related to Dinophyceae, first harvested at 2 meters' depth (Nichols et al., 1983 (Nichols et al., , 1984 . It was found in a diatom (Volkman et al., 1980) and in several species of Coelenterates (Kanazawa et al., 1977b) . Sterol 10 was also identified in a marine dinoflagellate, also associated with dinosterol (12.5% and 28.7% respectively) (Nichols et al., 1984) . Significant amounts of 10 have been reported in several cultured Zooxanthellae (Kokke et al., 1981; Withers er al., 1982) , in addition to gorgosterol (Djerassi and Doss, 1990) . Diatoms and dinoflagellates are known to be important components of the phytoplankton and thus to form the foundation of marine food chains. They also occur as symbionts in marine invertebrates. Thus, it seems likely that sterol 10 is widespread for attached marine animals such as sponges, corals, gorgonians and some mollusks. It has been indicated that the association between marine sponges and Zooxanthellae appears less frequent (Bergquist, 1978) . If sterol 10 is provided by plankton it is understandable that this compound was found only in sponges living in shallow waters since sufficient light has to penetrate to sustain photosynthetic processes. This hypothesis is reinforced for Senegalese sponges because of the permanent turbidity of ocean. 24-Norcholesta-5,22-dien-ol-3 (1) is known to occur in Diatoms and has been detected in many marine organisms including marine sponges (Erdman and Thomson, 1972; Kanazawa et al., 1979; Teshima et al., 1983) . It probably originates from dietary planktonic sources.
Another interesting sterol found in several samples of Cinachyrella species is the unusual cholest-7-en3fl-01 (lathosterol). It has been identified in the sponges Grantia compressa (Edmonds et al., 1977) and Gelliodesfibulata (Kanazawa et al., 1979 Di Giacomo er ol., 1983), although the AS sterols are the most widely distributed. In addition, sterol 1 and A7 C27 sterols were recently shown to'occur in several sponge species (Bergquist et al., 1991) .
